[Intraventricular flow dynamics in hypertrophic cardiomyopathy with midventricular obstruction investigated by Doppler echocardiography].
Seven patients with hypertrophic cardiomyopathy having midventricular obstruction (MVO) were examined using two-dimensional, conventional Doppler and color Doppler echocardiography to investigate intraventricular flow conditions. The controls were 35 patients with hypertrophic cardiomyopathy without MVO. All MVO patients had "hour-glass" LV cavities during systole, resulting from either hypertrophy at the midventricular level or hypertrophied papillary muscles, where systolic mosaic signals originated. Systolic peak flow velocities at the midventricle ranged from 2.5 to 4.2 m/s, proving the presence of a pressure gradient between the apex and the base of the LV. In fact, a pressure drop of 15-30 mmHg was demonstrated in four patients who underwent cardiac catheterization. These high velocity jet flows were not detectable at the midventricle in the control subjects. Peak ejection velocities in the outflow tracts were significantly lower in patients with MVO compared to those with hypertrophic cardiomyopathy and subaortic stenosis (129 +/- 29 vs 384 +/- 111 cm/s; p less than 0.001). As midventricular obliteration became severe, systolic jets at the midventricle increased in velocity. Waveforms changed from single- to double-peaked, and lasted until the isovolumic relaxation or the rapid filling phase beyond the second heart sound. Consequently, isovolumic relaxation waveforms at the midventricle using the apical approach changed the direction; from "the base to apex" to "the apex to base". An isovolumic signal away from the transducer was only observed in two patients without MVO. Diastolic color reversal and mosaic signals at the midventricle were also seen in five of the seven patients with MVO. Peak flow velocities in the rapid filling phase were significantly higher at the papillary muscle level than at the mitral valve level, indicating that MVO continues up to early diastole. It was suggested that MVO disturbs intraventricular flow dynamics during both systole and diastole. Color Doppler echocardiography is particularly useful in determining the site of obstruction and allows further evaluation by pulsed and continuous wave Doppler techniques to precisely measure pressure gradients. With routine, careful use of Doppler echocardiography, MVO may prove to be a more common entity than was previously believed.